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® A cutting roller (31) having cutting blades (33) 
and a receiving roller (32) are provided downstream 
of pulllng-out rollers (21) for pulling out a web (2), 
and the web passing between them is cut. Accelerat- 
ing rollers (51) rotated at a transmitting speed higher 
than that of the pulling-out rollers (21) apply a ten- 
sion to the web. The cutting blades (33) are formed 
with narrow cutouts (35). and the receiving roller (32) 
is provided with narrow annular grooves (37). 
Stretched tension guide members (12) extend 
through the notches (35) and the narrow annular 
grooves (37) so as to guide the web. The portions of 
the web corresponding to the notches (35) and the 
narrow annular grooves (37) are not cut by the 
cutting blades (33) and are left as uncut portions. 
However, these portions are broken easily by the 
tension applied to the web (2). Since the widths of 
the cutouts (35) and the annular grooves (37) are 
very narrow, the torn marks on the broken portions 
of the web are not remarkable. As the tension guide 
members (12) extend continuously, the cut end of 
the web Is not caught and are not rolled on the 
cutting roller (31). 



F I 6. 1 


Rank Xerox (UK) Business Sendees 

13. 10/3.09/3.3.41 


1 


EP 0 625 476 A1 


2 


The present invention relates to an apparatus 
for cutting a web at a predeternnined length and 
supplying the same to the following processing 
apparatus, and nnore particularly to an apparatus 
for cutting a continuously supplied web-like pack- 
ing material in a packing process at a predeter- 
mined length and supplying the same to a packing 
machine. 

In general, a packing material used for packing 
cigarettes has an elongated web-like shape and Is 
wound into a web roll. In the cigarette packing 
process, the web is continuously pulled out and cut 
at a length corresponding to the length of a pack, 
and the cut web piece Is supplied to a packing 
apparatus or the like in the next process. 

One of the conventional apparatuses for cutting 
a web-like material at a predetermined length and 
supplying the same to the apparatus in the next 
process cuts off web pieces from the web at the 
predetermined to-be-cut portions at predetermined 
intervals. The web on this apparatus has cutouts 
extending crosswise of the web. Each cutout com- 
prises alternating discontinuous broken line por- 
tions and unbroken portions which connect adja- 
cent web portions together so that the web can be 
continuously pulled out although it has the cutouts. 
After having pulled out, each web portion is moved 
between two pairs of rollers arranged in tandem in 
its moving direction. The transporting speeds of the 
paired rollers differ from each other. The down- 
stream side pair of rollers rotate at a higher speed 
than the upstream side pair rollers. Thus, each web 
portion is applied with a predetermined tension 
while it moves between these pairs of rollers. The 
unbroken portions of the cutout are cut off by the 
tension and the web is cut at the predetermined 
length at the portion to be cut. The cut-out web 
portion is supplied to the packing apparatus or the 
like. 

Although this conventional cutting and sup- 
plying apparatus has a simple structure, it has the 
following disadvantage. When a web is made of 
cellophane or the like, the web is torn away sub- 
stantially linearly at the unbroken portions at the 
cutouts and the cut-out portions are smooth. When, 
however, a web is made of paper or the like, the 
unbroken portions at the cutouts are not cut linearly 
but torn irregularly and/or become fluffy. The Irreg- 
ular and/or fluffy cut edges sometimes cause poor 
operation such as clogging of the web portion In 
the next process and deteriorates the appearance 
of a package. 

These problems can be prevented by shor- 
tening the unbroken portions at each cutout. Since, 
however, the strength of the unbroken portions of 
the cutouts is lowered, the unbroken portions of the 
cutouts are torn away when such tearing-away is 
not required. 


An apparatus housing a cutting mechanism is 
provided for preventing such trouble. When pro- 
cessed on this apparatus, a web is not formed with 
cutouts. The cutting mechanism comprises a pair 

5 of cutting rollers which rotates at a peripheral 
speed equal to or slightly larger than the transport- 
ing speed of the web and between which the web 
passes. A plurality of cutting blades are provided 
on each cutting roller at predetermined circum- 

10 ferential intervals. The cutting blades are pressed 
against the web and cut out the web in the pre- 
determined direction. 

With this apparatus, every kind of web material 
can be cut regularly and no irregular cut end is 

75 formed. Further, the web material is not cut at a 
portion not required to be cut upon being pulled 
out. 

This apparatus requires a guide for guiding the 
web material which is being transported. Naturally, 

20 the guide cannot be formed which can pass the 
cutting rollers continuously. If the guide passed the 
cutting rollers continuously, the cutting blades of 
the cutting rollers would not only hit against the 
guide and be unable to cut the web material but 

25 also be broken. 

In the conventional apparatus, the guide is 
formed by an upstream guide element and a down- 
stream guide element which are arranged adjacent 
to each other so as not to interfere with the cutting 

30 rollers. These two guide elements substantially 
form a continuous guide member. 

In this arrangement, however, the guide is dis- 
continuous at the portion where the web material is 
pressed and cut by the cutting rollers. When the 

35 cutting blades cut the web material, the cut end of 
the web material sometimes adheres to the cutting 
blades. In this case, the cut end of the web ma- 
terial is moved in the peripheral direction of either 
one of the cutting rollers and is held in the dis- 

40 continuous space of the guide. Then, clogging of 
the cut web material sometimes occurs. In some 
cases, the cut end of the web material is rolled on 
either one of the cutting rollers in a state in which 
the cut end adheres to the cutting blades. 

45 The present invention was made under this 
situation, and the object thereof is to provide a web 
cutting and supplying apparatus in which a com- 
pletely continuous web without to-be-cut portions is 
continuously pulled out from a web roll and cut at a 

50 predetermined length and in which clogging of web 
pieces occurring when their cut ends are caught by 
a guide and rolling of the web pieces on a cutting 
roller are fully prevented. 

In order to achieve the object, a web cutting 

55 and supplying apparatus according to the present 
invention comprises pulling-out means, cutting 
means, accelerating mean and guide means. 
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Ths puIl:ng-out means included a pair of pull- 
ing-out rollers which sandwiches a web pulled cut 
from a web roll and pulls out the web at a predeter- 
nnined speed. The cutting means is provided down- 
stream of the puiling-out moans in view of tho 
transferring direction of th© web and comprises a 
cutting roller and a receiving roller provided and 
disposed close to the cutting roller. Both rollers are 
rotated in th© opposite directions. Th© cutting roller 
is provided on Its peripheral surface with projecting 
cutting blades arranged at predetermined Intervals 
circumferentially and extending axially of the cut- 
ting roller. Th© cutting blades are pressed against 
the peripheral surface of the receiving roller so as 
to cut the portion of the web which has passed 
between the cutting and receiving rollers at a pre- 
determined length. At the downstream side of the 
cutting means is provided accelerating means 
which has a pair of accelerating rollers sandwiching 
the web and sending the same in the transporting 
direction at a speed slightly larger than the speed 
which the cutting means provides. 

The guide means abuts against both surfaces 
of the web which has passed through th© pulllng- 
out means, cutting means and accelerating means 
and guides the thus passed web. The guide means 
has tension guide members each having a small 
diameter and extending continuously between the 
cutting roller and th© receiving roller of the cutting 
means in the transmitting direction of the web. 
Each tension guide member is stretched by a 
predetermined tension. Each cutting blade Is 
formed with notches for preventing interference of 
the cutting blade with the tension guide members. 
Each tension guide member passes through the 
corresponding notch and Is stretched under a pre- 
determined tension. In the peripheral surface of the 
receiving roller are formed narrow annular grooves 
for preventing interfere of the receiving roller with 
the tension guide members. The tension guide 
members pass through the corresponding narrow 
annular grooves and are stretched under a pre- 
determined tension. 

The web pulled out from the web roll is trans- 
ported at a predetermined speed by means of the 
pulllng-out means. Since the web is cut off by the 
corresponding cutting blade, the web is ensured to 
be cut accurately irrespective of the kind of ma- 
terial or the like. Because the tension guide mem- 
ber extends continuously in the transferring direc- 
tion of the web. the cut end of the web is not 
caught by the cutting blade and is not rolled on the 
cutting roller even when the cut end portion ad- 
heres to the tip of the cutting blade. 

The cutouts and the narrow annular grooves 
are formed in the cutting blade and the receiving 
roller. Thus, the web would be not cut at them and 
uncut portions would be left there. Since, however, 


th© widthes of th© cutouts and of th© narrow an- 
nular grooves can be mad© narrow enough be- 
cause the tension guide members are very thin, the 
uncut portions of the web are also very narrow. In 

5 addition, ^e web is applied with tension by the 
accelerating means disposed downstream of the 
cutting means. Thus, th© portions which have been 
uncut are torn easily and th© web is cut at th© 
predetermined length. Because of their narrow 

10 structure, the torn portions are smooth and are 
prevented from being formed irregularly, thereby 
being protected from being caught in the next 
process and/or deteriorating their appearance. 
This invention can be more fully understood 

75 from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which; 

FIG. 1 is a general side view of the overall 
apparatus of an embodiment according to the 
20 present invention; 

FIG. 2 is a perspective view of a pulling-out 
roller and parts of guide rod members; 
FIG. 3 Is a perspective view of a cutting roller 
and parts of tension guide members; 
25 FIG. 4 is a perspective view of a receiving roller 
and parts of the tension guide members; and 
FIG. 5 is a cross sectional view of the main part 
of a tension adjusting mechanism. 
An embodiment according to the present in- 
30 ventlon will be described with reference to the 
accompanying drawings. 

The embodied apparatus is used for cutting a 
web for wrapping cigarettes at a predetermined 
length and supplying the cut web pieces to an 
35 apparatus In the next process such as a wrapping 
machine. A general structure of the apparatus will 
be described with reference to FIG. 1 . 

With this apparatus, a web 2 is pulled out from 
a web roll 1 formed by winding th© web 2 itself and 
40 is supplied to the apparatus in the next process. 
The web 2 Is made of continuous material without 
to-be-cut portions. The pulled-out portion of the 
web 2 is transported at a predetermined speed 
toward the downstream side by means of cutting 
45 means comprising a roller mechanism 3. Cutting 
roller moans comprising a cutting roller mechanism 
4 for cutting the transported portion of the web 2 at 
the predetermined length is provided downstream 
of the pulling-out roller mechanism 3 (I.e., at the 
50 downstream side in view of the transporting direc- 
tion of the pulled-out web portion). E)ownstream of 
the cutting roller mechanism 4 is disposed accel- 
erating means comprising an accelerating mecha- 
nism 5 for transporting pulled-out portion of th© 
55 web 2 at a speed higher than that provided by the 
puliing-out roller mechanism 3. Guiding means 
comprising a guide mechanism 6 guides th© por- 
tion of the web 2 transported through the pulling- 
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out mechanism 3, tho cutting roller mechanism 4 
and the accelerating roller mechanism 5, and com- 
prises first guide rod members 11, tension guide 
members 12 mad© of music wires or the like and 
second guide rod members 13. 

Each mechanism will described. The pulling- 
out roller mechanism 3 comprises a pair of puliing- 
out rollers 21 which have peripheral surfaces con- 
tacting each other under a predetermined pressure 
and are rotated around their shaft 22 In the op- 
posite directions at the same peripheral speed. The 
portion of the web 2 pulled out from the roll 1 is 
held between the pulling-out rollers 21 and sent 
downstream at a predetermined speed. 

The first guide rod members 11 of the guide 
mechanism 6 extend in the downstream direction 
through the pulling-out roller mechanism 3. The 
first guide rod members 11 extend along the upper 
surface and the under-surface of the transported 
portion of the web 2 so that the transported portion 
of the web 2 Is transported on the predetermined 
path. As shown in FIG. 2, each first guide rod 
member 11 is an elongated rigid rod. 

Referring to FIG. 2, annular grooves 23 for 
preventing Interference of the pulllng-out roller 23 
with the respective first rod members 11 are 
formed in the peripheral surface of each pulling-off 
roller 21. The first guide rod members 11 extend 
continuously through the grooves 23 from the up- 
stream side to the downstream side of the pulling- 
out rollers 21. 

The cutting roller mechanism 4 has a cutting 
roller 31 and a receiving roller 32 which are dis- 
posed at their peripheral surfaces close to each 
other and are rotated around their shafts 34 in the 
opposite directions at the same peripheral speed. 

On the peripheral surface of the cutting roller 
31 are projectlngly provided cutting blades 33 
which are arranged circumferentially and extend 
axially of the cutting roller 31 i.e., crosswise thereof 
at predetermined Intervals. As the cutting roller 31 
and the receiving roller 32 are rotated, the cutting 
blades 33 are pressed against the peripheral sur- 
face of the receiving roller 32 and the portion of the 
web 2 which is passing between the cutting roller 
31 and the receiving roller 32 is cut at a predeter- 
mined length by the cutting blades 33. 

The guide mechanism 6 has the tension guide 
members 12 disposed at the cutting mechanism 4. 
The tension guide members 1 2 are arranged along 
the front surface and the rear surface of the trans- 
ported portion of the web 2 similar to the first guide 
rod members 11. Each tension guide member 12 is 
made of a thin music wire having a very small 
diameter, a thin metal strip, an element having a 
small diameter or thickness and made of material 
having a high tensile strength, or the like. 


One end (the lower end, for example) of each 
tension guide member 12 Is fixed to the fixed side 
of the apparatus. The other end (the upper end, for 
example) of the member 12 is connected to a 

5 tension control structure 41 and the member 12 is 
applied with a predetermined tension. Although the 
tension guide member 12 has a small diameter and 
Is not rigid, It is stretched lineariy by the tension so 
that it functions as a guide member. 

10 The tension guide members 12 continuously 
extend through the cutting roller mechanism 4 from 
the upstream side to the downstream side of there- 
of. As shown in FIG. 3, notches 35 for preventing 
the respective cutting blade 33 from interfering with 

J5 the tension guide members 12 are formed in each 
cutting blade 33. The tension guide members 12 
continuously extend vertically through the notches 
35. 

As shown in FIG. 4. narrow annular grooves 37 
20 for preventing interference of the receiving roller 32 
with the tension guide members 12 are formed in 
the peripheral surface of the receiving roller 32. 
The tension guide members 12 continuously ex- 
tend vertically through the narrow annular grooves 
25 37. 

In FIG. 5 Is shown an example of the tension 
control structure 41 having an L-shaped fixture 43 
fixed to a member of the fixed side of the appara- 
tus such a frame. A bolt 44 is screwed to the L- 

30 shaped fixture 43 so as to extend therethrough. A 
nut 45 threadably engages with the bolt 44. Each 
tension guide member 12 is guided by a pair of 
guide rollers 46. The tension guide member 1 2 has 
one end connected to one end of the bolt 44 and 

35 the other connected to the fixed side of the appara- 
tus. The bolt 44 Is moved with respect to the fixture 
43 by rotating the nut 45 so that the tension guide 
member 12 is pulled and Is provided with predeter- 
mined tension. Further, the rotation of the nut 45 

40 adjusts the tension applied to the tension guide 
member 12. 

The accelerating roller mechanism 5 has a pair 
of accelerating rollers 51. Similariy to the first guide 
rod members 11, the second guide rod members 

45 13 continuously extend vertically through the accel- 
erating mechanism 5 from the upstream side to the 
downstream side thereof. Annular grooves are 
formed in the peripheral surface of each accelerat- 
ing roller 51. The second guide rod members 13 

50 continuously extend vertically through the annular 
grooves. Since the accelerating roller mechanism 5 
has the same structure to the pulling-out roller 
structure 3, no further detailed description is made. 
Alternatively, the tension guide members 12 

55 can extend over the whole area from the upstream 
side of the pulling-out roller mechanism 3 to the 
downstream side of the accelerating roller mecha- 
nism 5. In this arrangement, the guide rod mem- 
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bers 11 and 13 are not required, simplifying th© 
structure of the apparatus, if the following dis- 
advantage is not considered. When the tension 
guide nrtembers 12 are too long, however, their 
central portions tend to oscillate in resonance witii 
the oscillation of the apparatus. In such an occa- 
sion, th© central portions of the tension guide 
members 12 are apt to contact the inner surfaces 
of the notches of the cutting edges 33 and/or the 
inner surfaces of th© narrow annular grooves 37 of 
the receiving roller 32, resulting in wear and/or 
breakage of the tension guide members 12. * 

In order to prevent this disadvantage, this em- 
bodiment employs guide rod members 11 and 13 
which have large diameters and are made rigid. 
The tension guide members 1 2 cover the minimum 
region between the upstream side and the down- 
stream side of the cutting roller mechanism 4. 

It follows in this arrangement that the tension 
guide members 12 are shortened so as not to be 
oscillated by the oscillation of the apparatus. The 
pulling-out roller mechanism 3 feeds the web 2 by 
merely holding It and the accelerating roller mecha- 
nism 5 accelerates the transporting speed of the 
web 2 also merely holding the web 2. In spite of 
the fact, therefore, that the guide rod members 11 
and 13 each having a large diameter pass the 
mechanisms 3 and 5, the function of the mecha- 
nisms 3 and 5 is not deteriorated. 

With the accelerating mechanism 5, transport- 
ed portion of the web 2 is held between the accel- 
erating rollers 51 and sent downward at a transport- 
ing speed higher than that provided by the pulling- 
out roller mechanism 3. The difference between the 
two transporting speeds produces a predetermined 
tension. 

The operation of the apparatus according to 
the present invention will be described. The web 2 
is continuously pulled out from the web roll 1 by 
means of the puiling-out roller mechanism 3 and 
transported at a predetermined speed. The pulled- 
out portion of the web 2 is cut at a predetermined 
length by the cutting roller mechanism 4. 

The portions of the web 2 corresponding to the 
cutouts 35 of the cutting blades 33 and the narrow 
annular grooves 37 of the receiving roller 32 are 
not cut by the cutting blades 33 of the cutting roller 
31 but are left as uncut portions. However, the 
uncut portions of the web 2 are torn as soon as 
they are formed by the tension produced between 
the difference of the transporting speeds of the 
pulling-out roller mechanism 3 and the accelerating 
roller mechanism 5. Thus, the web 2 is completely 
cut. 

Torn marks are left at the portions of the web 2 
which have been tom. However, the notches 35 
and the narrow annular grooves 37 have very small 
widths corresponding to the small diameter of the 


tension guide members 12, and the length of each 
uncut portion of the web 2 is very small. Thus, 
even if the web 2 is made of paper, the tern marks 
are not so remarkable as deteriorates the appear- 

5 ance of the cigarette package. Further, portions of 
the web 2 where the torn marks exist are not 
caught by any elements in the following processes. 
In this connection, the web 2 is ensured to be cut 
accurately irrespective of the kind of material of 

10 which the web 2 is made. 

The tension guide members 12 continuously 
extends vertically through the cutting roller mecha- 
nism 4, Even If the cut end of the web happens to 
adhere to the cutting blades 33 and be swung 

75 laterally, the cut end is not held In the discontinued 
portions of the guide members as is in the conven- 
tional case, and the web 2 is securely guided. The 
secure guide of the web 2 also prevents cut end 
portion of the web 2 from being rolled on the 

20 cutting roller 31 in a state in which the cut end 
adheres to th© cutting blades 33. 

The present invention is not limited to an ap- 
paratus for cutting and supply of packing material 
of cigarettes but is applicable to a general appara- 

25 tus for cutting a web at a predetermined length and 
supplying the same to the next process. 

Claims 

30 1. An apparatus for pulling out a web from a web 
roil, cutting said web at a predetermined length 
and supplying said web, said apparatus com- 
prising: 

(a) pulling-out means (3) comprising at least 
35 one pair of pulling-out rollers (21) rotated in 

opposite directions at predetermined trans- 
mitting speed, for holding therebetween a 
web (2) portion pulled out from a web roll 
and transporting said web portion in a trans- 
40 porting direction; 

(b) cutting means (4) comprising: 

a cutting roller (31) and a receiving roll- 
er (32) disposed close to each other, as a 
pair, downstream of said pulling-out roller 

45 (21), said cutting roller (31) having a periph- 

eral surface and said receiving roller having 
a peripheral surface; and 

axially extending cutting blades (33) 
provided on said peripheral surface of said 

50 cutting roller (31), for pressing said periph- 

eral surface of said receiving roller (32) and 
cutting said web (2) portion passing be- 
tween said cutting roller (31) and said re- 
ceiving roller (32) at a predetermined length 

55 into a web piece having two surfaces; 

(c) accelerating means (5) comprising at 
least one pair of accelerating rollers (51) 
provided downstream of said cutting means 
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(4) and rotated at a transporting speed high- 
er than said transporting speed of said puil- 
ing-cut rollers (21), for sandwiching and 
transporting said web piece in said trans- 
porting direction; 5 

(d) guide means (6) connprising a plurality 
of tension guido members (12) having a 
small diameter and continuously extending 
straight under a predetermined tension from 

an upstream side to a downstream side of jo 
said guide means along said both surfaces 
of said web piece which has passed 
through said pulling-out means (3), said cut- 
ting means (4) and said accelerating means 

(5) . for guiding said web piece in a state in is 
which said tension guide members (12) 
contact with said both surfaces of said web 
piece; 

(e) each of said cutting blades (33) of said 
cutting rollers (31) of said cutting means (4) 20 
being formed with notches (35) through 
which said tension guide members (12) at a 

side of one of said surfaces of said web 
piece pass, for preventing said cutting blade 
(33) from interfering with said tension guide 26 
members (12); and 

(f) said receiving roller (32) being provided 
in said peripheral surface thereof with nar- 
row annular grooves (37) through which said 
tension members (12) at a side of the other 30 
surface of said web piece pass, for prevent- 
ing said receiving roller (32) from Interfering 

with said tension guide members (12). 

2. An apparatus according to claim 1, 35 
characterized in that said guide means (6) 
comprises said tension guide members (12) 

and guide rod members (11. 13) each having a 
large diameter and being made rigid, said 
guide rod members (11, 13) passing through 40 
said pulling-out means (3) and said accelerat- 
ing means (5), said tension guide members 
(12) passing merely through said cutting 
means (5) so as to be shortened. 

45 

3. An apparatus according to claim 1, 
characterized In that each of said tension guide 
members (12) comprises a music wire. 

4. An apparatus according to claim 1, further 50 
comprising a tension control mechanism (41) 

for applying a predetermined tension to said 
tension guide members (12) and adjusting a 
tension applied to said tension guide members 
(12). 55 
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